INTRODUCTION
The transfer of ions from one solvent to another, or to its mixture with another, is of interest to chemists dealing with such divers problems as phase transfer catalysis in organic synthesis, solvent extraction in hydrometallurgy, or common pH scales and standard electrode potential scales inelectroanalytical chemistry. Commission V.5 of IUPAC, on Electroanalytical Chemistry, had therefore embarked in 1979 on the project "Thermodynamic Constants for Individual Ionic Species".
The meaningful quantities that can be compiled from the literature and critically evaluated are the standard thermodynamic functions of transfer of single ions from a selected reference solvent to other solvents and to their mixtures. Meant are mainly the standard Gibbs free energies, enthalpies and entropies of transfer, since only very few data exist concerning other functions, such as the standard volume or heat capacity changes on transfer. The standard thermodynamic functions pertain to infinitely dilute solutions of the solute ions, hence the additivity of the values reported is an important criterion of their validity.
Water has been selected as the reference solvent for the transfers, because of its general importance in chemistry, biophysics, etc., and because the properties of electrolyte solutions have been so much more fully investigated in water than in other solvents. Also, quantities pertaining to single ions, such as their hydration Gibbs free energies and enthalpies, or their standard partial molar entropies and volumes have been estimated much more extensively and accurately for aqueous solutions than for other solvents. Thus, in spite of some difficulties in applying certain methods (such as the polarographic determination of the standard potential of a redox couple like ferrocene/ferricenium), enough reliable data exist from other methods, to permit an indirect use of all transfer data, between any solvents, and make water the most useful reference solvent.
Since this report deals with the thermodynamic functions of transfer of single ions, extrathermodynamic assumptions are necessary for dividing the thermodynamic data for complete electrolytes into ionic contributions. Those cases, where the data have not been treated in this manner by the original authors, and where this division cannot either be carried out by the compiler, have been left out of this survey. Included are therefore only cases where this division has been or can be made. These are classified into the following categories: (i) The division into the ionic contribution has been or can be made according to a reliable extrathermodynamic assumption. These cases have been given full weight in the evaluation.
(ii) The division has been made according to a not completely satisfactory extrathermodynamic assumption, but data have been provided for both cations and anions, and at least some data are available elsewhere for the solvent discussed, which belong to category (1) . In such cases, adjustments can be made, by adding a constant to the values for the cations and subtracting it from the values for the anions (for 1: 1 electrolytes). Such data have been given less than full weight in the evaluation.
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Extrathermodynamic assumptions, that are suitable for the present purpose, have been reviewed by many authors. The arguments in favor and against the one or the other need not be repeated here, having already been briefly reviewed by the present author (ref.1).
It must be remembered that any consensus attained at a given time concerning the àcceptabil-ity of extrathermodynamic assumptions is subject to possible revision in the light of better data, theories, or insight. Necessary, but not sufficient, criteria that have to be met by acceptable assumptions are: the additivity of the cation and anion values to give the reliably experimentally established values for the electrolytes; constant differences between the values for the, say, cations, irrespective of the anions present (when data for the transfer of complete electrolytes are not obtained, as in certain polarographic methods); and a "smooth" dependence on monotonically varying properties of series of solvents or ions (provided other properties are kept essentially constant).
Reports on the enthalpy and entropy of transfer will follow.
GIBBS FREE ENERGIES OF TRANSFER TO NONAQUEOUS SOLVENTS

General Remarks
The literature has been surveyed practically completely to the end of 1980, with some data published in 1981 also included, and a critical evaluation of the data has been made. A preliminary form of this compilation and evaluation was submitted for publication in 1979, before this became a IUPAC project, and has since been published (ref. 1) . This has now been brought up to date and completed for solvents and ions not included in the publication (ref.
1), for example, for divalent ions.
In the evaluation, the primary criteria have been the reliability of the experimental data, their being correctly converted to "standard" thermodynamic values, and the acceptability of the extrathermodynamic assumption.
The reliability of the experimental data has been judged, in addition to the usual criteria applying to the analytical determination, also as regards the pains taken to purify the solvents, and keep the inevitable impurities at a low and well characterized level (ref.
2).
The acceptability of Gibbs free energies of transfer data as standard depends on how their application to the standard state of infinite dilution of the solute ions has been made. Inadequate corrections of data obtained at appreciable concentrations of the electrolytes and relatively low dielectric constants of the solvents for activity coefficients or ion pairing reduce the accuracy of the data.
These two criteria should account for the discrepancies found between the reported values pertaining to given solvent and ion and a particular extrathermodynamic assumption. Much larger differences generally occur between results reported for different extrathermodynamic assumptions. According to the categories described in the Introduction (Section 1) the following assumptions have been applied to Gibbs free energy of transfer data.
To category (i) belongs the tetraphenylarsonium tetraphenylborate assumption fG (PhAs, H2O ÷ 5) = (BPh, H20 ÷ 5), for any solvent S}. Other "reference electrolyte" assumptions belong to the same category, provided the ions are large, singly charged and of nearly equal size. This includes Ph4PBPhi4, (i-C5H11)3 (CLHg)NBPhLf and similar electrolytes. Some results obtained according to the "negligible liquid junction" assumption and to the assumption iG (AgBr2, H2O --5) + (AgCl2, H2O --5) = 0 may also belong to this category, if supported by other reliable data.
To category (ii) belong the "reference Ion/molecule" assumptions, in particular the fern- To category (iii) belong results obtained on the basis of electrostatic calculations, involving the Born equation, possibly modified by including adjusted ionic radii, multiple interaction terms, or "neutral" terms. Also included in this category are results for H ions obtained by using the Hammett acidity function, and values obtained from "real" standard electrochemical potentials. In all these cases, the criterion of additivity of cation and anion values to give the experimentally established values for electrolytes was not satisfactorily met, or has not been tested.
COMMISSION ON ELECTROANALYTICAL CHEMISTRY
In order to permit comparison and an evaluation, all the values have been selected for one temperature, 25°C, except for those solvents where 25°C is below the melting point {e.g., tetramethylene sulfone (sulfolane, TMS), where 30°C is commonly used). They have been converted, if necessary, to the molar scale (mol dm3) (ref.
3) and to the units kJmol1.
The selected quantities have been obtained as weighted means of the reported values for each ion and solvent. Each report of an author or a group of authors is treated separately, even if it just repeats the values given in a previous report, since it reaffirms in doing so the author's acceptance of their validity. In those cases, where the results from reliable independent sources agree within ca. 1-2 kJmol1, the selected value is presented to one place beyond the decimal point, and may be considered as recommended. In other cases, where the values have not been confirmed by independent sources, or the agreement between such sources is only within 2-5 kJmol1, the values are presented as integral values, and should be considered as tentative, provided that they belong to categories (i) or (ii) characterized above. Values, which cannot be judged as reliable, but for which no better alternatives have been reported, are presented within parentheses, and must be used with great caution. Finally, ions for which the only entries available are known to be unsatisfactory {category (iii)), have been left with a void space in the column of selected values.
The selected values and the compilation are given in subsections 2.4 and 2.5 below. 
Ca2
(0), (18) , (25) , (26), (37 
Zn2
: (1), (2), (18), (25) , (26), (37), 47.
Cd2
: (0), (1), (2), (18), (25) , (26), (37), 47.
Hg2
: (1), (2), (3), (17) , (19) , (24) , (25) , (31) , (37) , (41), (47) .
Hg22 : (1), (2), (3), (17) , (18) , (19) , (24) , (26) , (31) , (37) , (41), (47) .
Pb2
: (1), (2), (18) , (26) , (37 (X, H20 --S)/kJmol1, mol dui3 scale, 25°C 
Solvent, S = Methanol
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LG (X, 1120 -'-S)/kJmol1, mol dm3 scale, 25°C LG (x, 1120 -'-S)/kJmol1, mol dm3 scale, 25°C assumption that G(Rb,H20 ± N2H)0. Continued from the preceding page 31 .
LG CX, H20 --S)/kJmol1, mol dm3 scale, 25°C Note: Table 32 for solvent J.I. Kim, J.Phys.Chem., 82, 191 (1978) ; Ph4A5BPhLf assumption.
Ref. Table 36 for solvent N-Methylthiopyrrolidone is printed after Table 3? 37.
LG (X, H20 -'-S)/kJmol1, mol dm3 scale, 25°C Continued from the preceding page 37.
LG (X, H20 -* S)/kJmol1, mol dm3 scale, 25°C LG (X, 1120 ÷ S)/kJmoIT1, mol dm3 scale, 25°C 
